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products from the walls when there is not a perfect 
contact between the two. 

The fruit is introduced into the receptacles through 
the upper part of the refrigeratory by means of a 
lift varying with the dimensions of the installation. 
The cold air, in consequence of its greater density, 
tends to collect at the bottom and thus prevents the 
entrance of the external air during the charging and 
discharging. The maneuvering is always very rapid, 
since the receptacles are provided with a series of 
superp03ed shelves which are introduced and removed 
with their entire contents. Except at the time at 
which the fruit is introduced and renewed, each re
ceptacle, as well as the refrigeratory as a whole, is kept 
hermetically closed. The form and size of the recep
tacles, as well as of the refrigeratory itself, vary 
according to the nature of the products to be pre
served by cold and the size of the installation. The 
cylindrical" form of the receptacles is explainable by 
the fact that the apparatus was constructed for the 
preservation of rolls of butter, although it had to be 
modified internally for the reception of a larger num
ber of fruits. 

The peaches used in the experiments were gathered 
on the 9th and 20th of September and placed in the 
apparatus on the following day. Those presented at 
the meeting of the National Society of Horticulture 
on the 28th of November had remained in the appara
tus for eighty days. They were tasted and found to 
be very good and very fragrant. 

In order to ascertain how the fruits behaved in the 
apparatus, some damaged peaches were introduced 
into the apparatus along with the perfect ones. At 
the end of a month these were still intact, and it was 
only beginning with this period that they began to 
get rotten. As for the others, they remained a bso
lutely perfect. Moreover, while freshly gathered 
peaches have to be consumed by the end of two or 
three days, those that have been kept at a low tem
perature are not so apt to spoil so rapidly when ex
posed to the air, and may be preserved for a dozen 
days afterward. In order to give an idea of the ad
vantage of preserving fruits, which, at the time of 
ripening, have only a relative value, we may state that 
some of the peaches that were worth about two cents 
apiece at the time at which they were put in the appa
ratus brought twenty-five cents each at the Exposition 
of Chrysanthemums, while others were offered at a 
much higher price. 

With this apparatus peaches may be preserved for 
three months, and this would permit of their being 
eaten in February, provided late v.arieties were se
lected. It is preferable to gather the fruit that is to be 
preserved a short time before its maturity. 

As a result of the experiments it has been found 
that the fruits may be wrapped up or left exposed 
just as may be desired. "When they are removed from 
the apparatus, abrupt transitions from cold to heat 
must be avoided, since otherwise they will become 
fissured and lose their value. 

The Corblin and Douane apparatus, which is new, 
since it was patented in 1901, therefore offers manifold 
advantages, which may be recapitulated as follows: 
By localizing the cold we succeeded in obtaining 
smaller and more cheaply operated apparatus, requir
ing much less motive power for a given number of 
fruits than for the same number stored in a refriger
ating chamber. With the great volume of the ice, 
frigorific brine or freezing mixture surrounding the 
receptacles, we obtain a uniformity of temperature 
that could not be otherwise maintained. In Septem
ber last it sufficed to operate three hours out of twenty· 
four, with one-horse power, with an apparatus con
taining 8,000 fruits, and despite the heat, there was a 
variation of but one degree.-For the above particulars 
and the illustration we are indebted to La Nature. 

PERFUMES': THEIR ANTIQUITY AND USES, WITH 
FORMULJEJ.* 

By GRAHAM BOTT. 

THE employment of spices and dried flowers as per
fumes is of very ancient origin, and probably their use 
as such dates back from the very earliest period of the 
existence of mankind. The art of extracting and fixing 
the evanescent molecules of fragrant odors emitted 
from aromatic and sweet-smelling substances is of more 
recent origin, and we are indebted to the enterprise and 
ingenuity of the modern chemist for those delicate 
odors which 'he in his laboratory is able to call forth 
by the union of certain elements, and which resemble 
and almost rival the old-time perfumes distilled from 
flowers. The perfume-considered in its more extended 
sense-of plants usually consists of the essential oil 
or gum resin contained in their stems, leaves, flowers, 
seeds, etc.; these are always agreeable and aromatic. 
The synthetical perfumes of the chemist are more often 
derived from substances which cannot be described as 
fragrant, such material as the refus� of gasworks and 
the drainage of manure heaps being laid under con
tribution for the exercise of his skill. This fact excites 
astonishment when first expounded, but on thoughtful 
consideration, amazement gradually glides into wonder, 
and then wonder merges into admiration, until at last 
we arrive at the dead level of every-day thoughts. 
Science, after all, only accomplishes by known methods 
that which is performed by plants and animals by a 
process which is but imperfectly understood. Thus, 
the scientific chemist employs the same substances as 
the plants-the philosopher reveals his process, nature 
refuses to divulge her secret, and it becomes a question 
which is the more wonderful of the two. 

The word perfume has a very wide signification, and 
is applied to all pleasant odors. Originally it had a 
more limited meaning. It is derived from the words 
per fumum, which signifies any sweet-smelling sub
stance given off with the smoke. Thus, myrrh of the 
Sacred Oracles-which is considered to be the produce 
of Amyris commiphora. commonly termed Indian bdel
lium, or false myrrh-was used, mixed with other gum 
resins and with spices, as incense nearly 3,700 years 
ago; and we find Moses referring to it in Genesis xxxvii. 
25. where he tells us that a company of Ishmaelites 
came from Gilead with their camels, bearing spicery 
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and balm and myrrh, going to carry it down to Egypt. 
It is peculiarly interesting to note the derivation of 
the word myrrh as fabulously related by the ancient 
poets, who inform us that the plant received its name 
from Myrrha, the daughter of Cinyras, King of Cyprus, 
who became enamored with her own father, and, after 
having accomplished her desire, fled to Arabia, where 
she was transformed into a tree, which tree still con
tinues to be known by her name. 

At a much later period mention is made of the Queen 
of Sheba giving abundance of spices and the wood of 
almug trees to Solomon. Although the almug tree is 
unconnected with the subject under consideration, it 
may interest the curious to point out that it is thought 
by some that this tree is a species of ebony, or Brazil
wood tree; others consider that the red sandal-wood 
tree of India, Pterocarpus santalinus, Lihn. (N.O. 
Leguminosffi) , was designated by that name. Probably 
the latter supposition is correct, as the wood is close
grained, hard, and of a fine red color, and thus pecu
liarly adapted for the uses to which it was put-such 
as the formation of pillars for the temples, and also 
for inlaying of harps and other stringed musical instru
ments used by the Hebrews. 

The white sandal-wood, Santalum album, Linn. (N.O. 
Santalaceffi) , was and iS, highly valued on account of its 
fragrance, and the Chinese at the present day burn it 
in their temples in honor of their gods. And so, 
throughout the ancient Hebrew writings, we find refer
ence being constantly made to the employment of 
odoriferous substances in some form or other, fre
quently under the term spicery. These substances were 
not always employed for the sake of their sweet-smell
ing properties alone; they had other very definite uses, 
and the ancients readily recognized this. Thus the 
Hebrews seasoned their meat with spice; with it they 
imparted what flavor they chose to their wines, per
fumed their women, fumigated their beds and their 
clothes., and with it they also embalmed their dead 
bodies. :B"'rom this it will be seen that spicery in those 
days embraced any aromatic substance. 

The fragrant gums stacte, onycha (a species of wing 
shell which when burnt gives off an aromatic odor 
somewhat resembling the odor of musk) , galbanum, 
with frankincense, were ingredients of the sacred per
fume of the Jews, and their holy ointment was com
posed of calamus, myrhh, cinnamon, and pinguis. These 
are believed to be the most ancient formulffi for odorous 
compounds on record. Pliny mentions pot-pourri, and 
refers to stacte as a spontaneous liquid exudation of the 
myrhh tree. Musk is noticed by Aetius, a Greek who 
flourished during the end of the fifth century, and who 
held the post of physician to the Court of Constanti
nople. This animal secretion is not referred to by any 
earlier author. It is said that the pot-pourri Frangi
panni was invented by Mutio Frangpanni, one of the 
earliest of the Roman nobles and a renowned alchemist, 
the plant whose scent he wished to imitate being known 
to botanists as Plumeria alba. The ancient Egyptians 
buried with their dead aromatic seeds" leaves and 
plants, and filled vessels with a mixture of odoriferous 
gums and spices, and interred these also with the 
remains of their kindred. One of these vases is shown 
to tourists at the old military fortress of Alnwick, in 
Northumberlandshire, and is said to have been taken 
from an Egyptian catacomb more than 3,000 years ago. 
It still evolves a pleasant odor, and thus affords evi
dence of the skill with which they prepared their 
perfumes and the remarkable persistence of their 
fragrance. 

Frankincense and myrrh were the oblations of the 
ancients in their temples, and curious and strange 
though it may appear, this archaic custom is still 
observed by the Sovereign of England, and is presented 
annually on the Feast of the Epiphany in the Chapel 
Royal in London. King E,dward VII.'s offering of gold, 
frankincense, and myrrh was symbolically presented 
for the first time in January, 191)1. 

These facts establish the antiquity of perfumes, and 
serve to illustrate the extensive and manifold uses of 
aromatic and sweet-scented substances employed in 
former ages .. 

Considered from a hygienic point of view perfumes 
are of much value; they not only mask offensive odors, 
but operate as true antiseptics and deodorants. A num
ber of persons at one time were seized with unbounded 
faith in the virtues of perfumes in this respect. Thus, 
according to tradition, at the time a certain dreadful 
contagious disease was ravaging a Continental city, 
four men, under the pretence of rendering assistance 
to the sufferers, plundered the dead, and took advantage 
of the helpless condition of the sick. These ruffians 
did not contract the disease. They were ultimately 
caught and condemned to death. One alone escaped 
the extreme penalty by confessing the means employed 
by which he and his companions avoided contagion. 
This proved to be a certain perfume, the composition 
of which he disclosed, and it was known afterward as 
the "Four Thieves' Bouquet." I' 

It is not intended to present an exhaustive cccount 
of the processes employed in the preparation of per
fumes, many of which can only be profitably carried 
out on a large scale. Simple formulffi will be given, 
such as may be compounded in any pharmacy without 
the trouble of making numerous extracts, tinctures and 
spirits et hoc genus omne. Under each formula a few 
interesting particulars will be offered with reference 
to any ingredient entering into such formula. 

GENERAL DIRECTIONS. 

(1) It is absolutely essential for obtaining the best 
results to see that·all vessels are perfectly clean. 

(2) Always employ alcohol, 90 per cent, deodorized 
by means :)f charcoal. 

(3) When grain musk is used as an ingredient in 
liquid perfumes, first rub down with pumice stone, then 
digest in a little hot water for two or three hours, 
finally add to alcohol. The addition of two or three 
minims of acetic acid will improve the odor and also 
prevent accumulation of NHs. Civet and ambergris 
should also be thoroughly rubbed down with some 
coarse powder and transferred directly to alcohol. 

(4) Seeds, pods, bark rhizomes, etc., should be cut 
up in small pieces or powdered. 

(5) Perfumes improve by storing. It is a good plan 
to tie over the mouth of tlje containing vessel some 
fairly thick porous material, and to allow to stand for 
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a week or two in a cool place, instead of corking at once. 
(6) It is perhaps unnecessary to add that as large a 

quantity as possible should be decanted, and then filter 
the residue. This obviously prevents loss by evapora
tion. Talc or kieselguhr (amorphous Si02) are perhaps 
the best substances to add to filter to render liquid 
perfumes bright and clear. This is more especially 
necessary in the case of aromatic vinegars. 

(7) The word otto implies the essential oil. 

ORRIS TINCTURE. 

Powdered orris...... . ... . . .. ... 8 ounces 
Alcohol (90 per cent) . . . . . . . . . . •  20 fl. ounces 

Macerate seven days, filter, and percolate residue 
with alcohol, sufEcient to produce 20 ounces of tincture. 

THE KING'S BOUQUET. 

Clove otto ............ ... . . ... 10 minims 
Bergamot otto ............. .. . . . .  60 minims 
Tonquin grain musk . ..... . . . . . .  1 grain 
Coumarin ............. . ... . . ... 10 grains 
Concentrated rose water (1 to 40) 1 fl. ounce 
Benzoin tincture ........ . . . .. . .. 1:1fJ fl. drachm 
Orris rhizome tincture . .... . .. . . .  2 fl. ounces 
Civet ............ ... . .... . .. . . .  2 grains 
Almond otto ............ . . .... 5 minims 
Alcohol (90 per cent) . .. . . . .. ... 8 fl. ounces 

Mix and digest for one month. 

Civet is an unctuous, odoriferous substance obtained 
from the civet cat (Viverra civetta, Schreber) , which 
is a kind of weasel. It inhabits Northern Africa, and is 
domesticated for the sake of the perfume it affords. 
Another species (Viverra zibetha, Schreber) , inhabits 
Northern Asia. The substance is secreted in a small 
sac, or pouch, placed near the posterior extremity. 
Civet enters as an ingredient in perfumes as a fixing 
agent at the same time giving a distinctive character 
to the product. 

FRANGIPANNI BOUQUET. 

Grain musk . ........ .... . . . ... . 10 grains 
Sandal otto . ......... . . ........ . 25 minims 
Rose otto.... . .. . . . . ............ 25 minims 
Orange flower otto (neroli otto) . 30 minims 
Vetivert otto . . . . . . . . . . ... . . . . . .. 5 minims 
Powdered orris rhizome ... .. . ... :1fJ ounce 
Vanilla .......... .... ..... ..... 30 grains 
Alcohol (90 per cent) ........ .. .. 10 fl. ounces 

Mix and digest for one month. This is a lasting and 
favorite perfume. 

Vetivert otto is the essential oil of the rhizome of the 
monocotyledonous plant Andropogon muricatus. Ret
zius; Anatherum muricatt�m, Beauv. (N. O. Gramina
ceffi) , which is very common in Southern India and 
Bengal. The dried rhizome and rootlets, which are 
called kus kus, or vittie vayr, in the Tamool dialect, are 
used in India for making scented baskets and large 
fans. The natives also cover a framework, made of 
bamboo, with the rhizomes, to form, for the doors and 
windows, screens. These when 1l10istened emit a 
sweet-scented odor, and during the hot winds are con
stantly watered; thus the air is kept cool, and an agree
able fragrance imparted to it. This aromatic grass 
(cuscus grass) is sometimes grown in hothouses, and 

is easily cultivated. It is propagated by seeds and by 
division of the fibrous rhizome. 

CANANG BOUQUET. 

Ylang Ylang otto .. . .......... . .  45 minims 
Grain musk.. .. . ... . ... .. . . . . .. 3 grains 
Rose otto....... . .. . .. . .. .... .. . 15 minims 
Tonka beans..... ... ......... . . .  3 
Cassie otto ........ . . . . ... . .. . . .  5 mInImS 
Tincture orris rhizome . . . .. .. .. . 1 fl. ounce 
Civet ............ . . .. . . . . . . . .. .  '1 grain 
Almond otto ....... . . . ..... .. ... :1fJ minim 
Storax tincture .... ... ...... . ... 3 fl. drachms 
Alcohol (90 per cent) .. .... .. .... 9 fl. ounces 

Mix, and digest one month. The above is a very 
delicious perfume. 

Cassie otto is rerived from the flowers of Acacia 
tarnesiana, Mimosa tarnesiana, L. (N. O. Leguminosffi, 
sub-order Mimoseffi) . It is a very pretty Australian 
acacia, and out of the many species this one is usually 
selected for cultivation in green-houses on account of 
the delicious odor of its golden-yellow blossoms, which 
somewhat resemble the odor of violets. The wood of 
this and other species of acacia is valuable by reason 
of its hardness and durability. It is used for making 
axletrees and wheels. 

Cassie otto must not be confounded with cassia otto, 
the essential oil obtained from Oinnamomum cassia. 

YLANG YLANG. 

Ylang Ylang otto . ............. . 10 minims 
Neroli otto .. ..... . ........... . .  5 minims 
Rose otto ......... .......... . .. 5 minims 
Bergamot otto . .. . ....... . .... 3 minims 
Grain musk.......... .. . . . ..... 1 grain 
Alcohol (90 per cent) ......... .. 10 fl. ounces 

Mix, and digest for a fortnight. More delicate than 
the preceding, but always popular. 

Ylang Ylang otto is obtained from the flowers of the 
canang tree of the Moluccas, the alanguilan of China, 
Mona odorata (N. O. Anonaceffi) . The word Ylang Ylang 
in the Tagal dialect signifies the "flower of flowers." 
Numerous other species of the various genera belonging" 
to the Anonads produce powerful and delicious odorif
erous seeds and flowers. These are much esteemed by 
the Malayanese women for making pomade with which 
they anoint their bodies. They also wreathe chaplets 
with the flowers for ornamenting their hair, and with 
them they erect triumphal arches in their marriage 
ceremonies. 

IRIDIA. 

Coumarin ..................... 10 grains 
Concentrated rose water (1 to 40) 2 fl. ounces 
N eroli otto . . . .. . ... ....... . . .  5 minims 
Vanilla ....... ... ... ..... . . . . .  1 drachm 
Almond otto .... .. . . . . ...... . . . .  5 minims 
Civet ........... .. .. ... .... . . .. 1 grain 
Ambergris . . . . . . . . . . . . . . . . . . . . . 3 grains 
Orris rhizome (powdered) ...... 1 drachm 
Alcohol (90 per cent) .... .. " . .  , 10 fl. ounces 

Mix, and macerate for one month. This yields a 
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most characteristic and fragrant perfume and should 
enjoy a wide reputation. 

Ambergris (ambra grisea, i. e., gray amber) is a 
morbid secretion formed in the intestines of the sperm 
whale, Physeter macrocephalus, Linn. It is found 
floating upon the sea, or on the coasts of Brazil and 
Madagascar; also on the coast of Africa and in the 
Atlantic Ocean. It was at one time thought to be 
simply indurated fffices, and some surmised it to be 
solidified sea-foam. Its true source was established by 
Dr. Swediaur (vide "Philosophical Trans.," vol. lxxiii.) 
Besides its use in perfumes ambergris is said to have 
been formerly employed for flavoring sauces and 
wines; thus Beaumont and Fletcher refer to it in the 
following lines: 

" 'Tis well, be sure 
The wine be lusty, high, and full of spirit, 
And amber'd alL" 

Considering its origin, most connoisseurs at the pres
ent time would much prefer their wines "unamber'd." 

WHITE ROSE. 
Rose otto ...... . ... . . . . ... ...... 25 minims 
Rose geranium otto .. ........... 20 minims 
Patchouly otto .. . . . .. .. ......... 5 minims 
Ionone ....... .......... . ...... 3 minims 
Jasmine otto (synthetic oil of jas-

min, Schimmel) ............ 5 minims 
Alcohol (90 per cent) .......... . 10 fl. ounces 

Mix. Popular, delicate, and lasting. 
The word attar or otto is derived from the Turkish 

word itr, which signifies perfume or odor. One thou
sand roses are necessary in order to produce two 
minims of otto. 

IRANIAN ES SENCE. 

Bergamot otto . .. . . . . .... ..... 20 minims 
Lavender otto .. . . .. . .. ..... .. 30 minims 
Clove otto ................... 20 minims 
Sandal otto ....... . .. ........ 30 minims 
Almond otto ...... .. .. . . .. . . .. 15 minims 
Rose otto ........... . . . . . . .. . .  25 minims 
Grain musk .... . .. .. . . .. . . . .. 5 grains 
Coumarin ....... . .. . . . . . . . . . . .  10 grains 
Alcohol (90 per cent) . . . .... . . .  10 fl. ounces 

Mix, and macerate for a week or more. This es
sence is rather strong, a small quantity therefore 
should be made as an experiment, in case it is found 
to be too powerful. 

JAVANESE ROUQUET. 

Rose otto ....... ... ......... . 15 minims 
Pimento otto .... .. .. .... ..... 20 minims 
Cassia otto ........ ........... 3 minims 
Neroli otto . .. . . .  . . . • . .  . . .. ... 3 minims 
Clove otto ...... .. . . . . ........ 2 minims 
Lavender otto .... . . . . . . . . . .. .  60 minims 
Sandal otto ....... . .. . ..... . . 10 minims 
Grain musk .. . .. .. . . .. .. ... .. 2 grains 
Alcohol (90 per cent) , deodor-

ized .. . .... . .. .. . . .. .. . . .. 10 fl. ounces 
Water .. ... ... .. . .... ... ...... l� fl. ounces 

Mix, and macerate for fourteen days. 
Cassia otto is obtained from Ginnamomum cassia 

Bl ume (N. O. Lauraceffi) ,  Cinnamon Cassia; otherwis� 
known as Chinese Cinnamon, also termed China Cassia
lignea. 

The word cassia is derived from the Arabic katsia 
which is from kat sa, signifying to strip or tear off: 
this evidently refers to the manner in which the bark 
is collected. 

Large forests of cassia trees surround the principal 
city of the province of Kwangse, hence the Chinese 
have named that city Kwei Lin Too which means the 
City of the Forest of Cassia Trees.

' 

PATCHOULI EXTRACT. 

Patchouli otto ............. . . . 60 minims 
Rose otto ... ................ ... 10 minims 
Limetta otto .................. 5 minims 
Alcohol (90 per cent) . ......... 10 fl. ounces 

Mix. 
Patchouli or Pucha-Pat otto is obtained from the 

Indian undershrub Pogostemon patcho.uli, Pellet. (N. 
O. Labiatffi) . It presents a similar appearance to gar
den sage. 

The dried leaves are sometimes mixed with tobacco 
to give an agreeable aroma in smoking, and the fine 
flavor and bouquet of some of the more expensive 
cigars is doubtless due to the presence of a small 
quantity of the otto. It is said that it is added to 
liquid Chinese ink in order to prevent moldiness' if 
this be so it does not accomplish its object. One 'per 
cent of formic acid specific grain 1.2 is more effectual. 

In India the otto is freely employed by the natives 
for perfuming their garments, linen, shawls, etc.; to 
keep off insects and prevent the attack of moths. 

A case illustrating the extreme sensitiveness to pow
erful odors which some persons exhibit is recorded in 
a French journal. It was that of a young lady who 
conceived an intense passion for patchouli. She satu
rated everything around her, from her linen to her 
furniture; and so immoderate was her use of this per-
fume that she quickly lost her appetite, suffered from 
sleeplessness, and was ultimately reduced to a state of 
extreme nervousness. 

Formulffi for lavender water and eau de Cologne are 
as numerous as the leaves on Vallambrosa and as 
varied as the fragments of a rainbow; but the follow
ing recipe yields a lavender water of fine fragrance 
and is one of the best that can possibly be made: 

' 

LAVENDER WATER. 

English lavender otto .. . . . . . .  2 fl. drachms 
Bergamot otto ... ..... . . . . . .  1 fl. drachm 
Rhodium otti:> .... . .. .. . . . .. .  5 minims 
!tose otto ............ .. . . . .. 10 minims 
Ambergris .................. 5 grains 
Tonquin grain musk ......... 1 V:J grain 
Alcohol 90 per cent) ......... 10 fl. ounces 

Mix, macerate for one month, and keep for two or 
three months before using. 

LAVENDER WATER (Second. 
Lavender otto (Exot.) . ... . . .  . 
Rose water ........... . . . . . . . 
Alcohol (90 per cent) . ....... . 

�,1ix. 

Quality). 
2 fl. drachms 
2 fl. ounces 

10 fl. ounces 

EAU DE COLOGNE (F'irst Quality) . 
Rosemary otto . . . . . . . . . . . . . . .  10 minims 
Orange flower otto . . . . . . . . . . . .  25 minims 
Orange peel otto . . . . . • . . . . . .  20 minims 
Cedrat otto ... . . . . . . . . . . . . . . .  25 minims 
Bergamot otto . . . . . . . . • . . . . . .  15 minims 
Clove otto . . . . . . . .. . . . . . . . . . .  3 minims 
Alcohol (90 per cent) . • . . . . . .  10 fl. ounces 

Mix. 
EA U DE COLOGNE (Second quality) . 

Rosemary otto . . . . .. . . . . . . . . . 15 minims 
Lemon otto .. . . . ... . . . . . . . . . .  1 fl. drachm 
Lavender otto . . ... . . . . . . . . . . . 15 minims 
Bergamot otto ... . . . . . . . . . . . . 30 minims 
Orange peel otto .... . . . . . . . . . 25 mllllms 
Orange flower water .. .. . . . . .  2 fl. ounces 
Alcohol (90 per cent) . . . . . . . . .  10 fl. ounces 

Mix. 
CARMELITE BALM WATER. 

Melissa otto . .. ...... . . ... . . .  30 minims 
Sweet marjoram otto . . .. .. . . . 3 minims 
Cinnamon otto . . . . . . . . .. . . . . . 10 minims 
Angelica otto . . . . . . . . . . . . . . . . 3 minims 
Citron otto . . . . . . . . . . . . .. . . . .  30 minims 
Clove otto . . . . . . . . . . . . . . . . . . .  15 minims 
Coriander otto . . . . . . . . . ...... 5 minims 
Nutmeg otto .. . . ....... . . .... 5 minims 
Alcohol (90 per cent) .. ....... 10 fl. ounces 

Mix. 
Angelica otto is obtained principally from the aro

matic root of Angelica archangelica, L. (N. O. Urn
belliferffi) , which is commonly cultivated for the sake 
of the volatile oil which it yields. 

Gerp.rde ascribed innumerable virtues to Angelica. 
He praises it as an antidote, as a prophylactic, and as 
a universal antiseptic, thus quaintly alluding to it: 

"The roote of garden angelica is a singular remedie 
against poison and against the plague and all infec
tions taken by evill and corrupt aire;

' 
if you do but 

take a peece of the roote, and hold it in your mouth, 
or chew the same between your teeth, it doth most 
certainly drive away the pestilentiall aire. " In fact, 
the plant derives its name from its supposed angelic 
properties. And we may freely and safely concede 
similar virtues to the following novel preparation, 
much in vogue at one time, the recipe for which is 
given in t�e Accomplished Female Instructor for 1719, 
namely: Angel-water, an excellent perfume also a 
curious wash to beautify the skin. Prepare 

'
a glaz'd 

earthen pot, and put into it sixteen ounces of orange
flower water, a quarter of a pound of benjamine, two 
ounces of storax, half an ounce of cinnamon, and a 
quarter of an ounce of cloves grossly bruise-d, with 
three drachms of calamus aromaticus; set them over 
hot embers or a gentle fire to simmer or bubble well 
up; when about a fifth part is consumed, add a blad
der of musk, and a few minutes after take it off a1ld 
let it cool, pour it off by inclination from the settlings 
and put it into a thick glass bottle; and of the dros� 
you may make perfumed cakes, or sweet bags, to lay 
among clothes." 

Particularly notice that a bladder of musk was to 
be used. Was it exceedingly cheap in those days, or 
were our ancestors unduly extravagant? 

ORIGIN OF STARCH IN WHEAT.-EXPERI
MENTAL RESEARCHES.* 

WHEN the development of wheat is followed during 
the whole course of its vegetation, two essential prop
erties of the grain are riot iced, the nitrogenized mat
ter and starch, formed at different periods. 

The nitrogenized matter is almost completely elab
orated at the time when maturation commences. Isa
dore Pierre ascertained that the nitrogen of the albu
minoids contained in a hectare, rising to 89.95 kilo
grammes on June 22, weighed only 84.59 kilogrammes 
on July 6, and 78.58 kilogrammes on July 28. Far 
from increasing during the later weeks, the nitrogen
ized matter diminished, without doubt in consequence 
of the decline of the organs containing it. At Grig
non, in a moderate yield of wheat, there were 62 kilo
grammes of nitrogen per hectare on June 13 and still 
62 kilogrammes on July 16, and 64 kilogr�mmes at 
the time of harvesting on July 23. MM. Berthelot and 
Andre have ascertained more recently that the quan
tity of nitrogen in a stalk of wheat remained constant 
from June 2 to July 6. 

If the nitrogenized matter does not increase in the 
entire plant, it is constantly displaced. The separate 
analysis of the different organs affords the opportunity 
of following the ascent of the nitrogen from the lower 
to the upper leaves; it afterward reaches the stems 
and is finally concentrated in the grain. The first part 
of the gluten is therefore elaborated in the first period 
in the life of the wheat. 

This is not the case with the starch. At no mo
ment of the vegetation are amylaceous reserves dis
covered in the leaves of the wheat, as in those of the 
potato, of tobacco and of the vine. Nor are soluble 
reserves manifest. And yet, during the last weeks, the 
starch accumulates rapidly in the grain. Isadore 
Pierre calculated by analysis 651 kilogrammes per hec
tare on July 6, 1171 kilogrammes on July 15 and 1738 
kilogrammes on July 25, the time of ha�vest. At 
Grignon, in a poor yield, 54 kilogrammes of starch 
were discovered per hectare on June 13, 1031 kilo
grammes on July 16, and 1220 kilogrammes on July 
23. (Deherain, Traite de Chimie Agricole, 2d Ed. , 
p. 335) . 

Since reserves of the hydrates of carbon do not exist 
in wheat, the starch of the grain must proceed from an 
elaboration of new matter. But here a difficulty is pre
sented; in July the parts of the wheat still green are 
singularly restricted; the lower leaves are completely 
dried, and the upper leaves partially so. Scarcely any 
thing living remains, except the leaflets of the spikes 
and the top of the stems, and we have sought to ascer
tain whether these organs were capable of decompos
ing the carbonic acid of the air and forming hydrates 
of carbon. 

In the month of July last, in a field of wheat, where 
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the lea1'letlil were greenish white and the top of thQ 
stems quite green for 0.09 meter below the ears these 
org.ans were �ntroduced separately into bell glasses, 
whIle the atmosphere was enriched with carbonic acid. 
After some time a little of the gas was taken from the 
bell glasses (which were closed with mercury covered 
by a thin layer of water, to protect the chlor�phYllian 
organs from the harmful influence of the mercurial 
vapors) , was exposed "to the sun and submitted to 
analysis with the following results: 

D};COMPOSITION OF CARBONIC ACf]) BY THE EARS OR THE 

TOP OF THE STEMS OF WHEAT EXPOSED TO THE SUN. 
-- -�� 

No. of the 1 2 3 4 experiment. 
�--�-

Duration of 2 hours. 3 hours. exposure to sun. 5 hours. 7 hours. 

Centesimal 
composition of the 

gases. 

Carbonic Acid..... 8 4 10.8 10.7 10.1 7.3 6.5 8.2 1� 3 
Oxygen . . . .. . ... 19 0 15 2 18.5 17:; 192 20.6 19.1 11).0 
Nitrogen ............ 72.6 74.0 70.8 724 72.9 72.4 72.4 72.7 

Another experiment executed at the Museum has 
led to the same results; the leaflets of the spikes, at 
the moment of taking the samples, are therefore com
pletely incapable of decomposing the carbonic acid 
of the air; and notwithstanding the intensity of the 
light, the phenomenon has been simply one of respira-
tion. . 

The case has not been the same for the top of the 
stems; for these the following numbers have been ob
tained: 

No . of the experiment • • • • . . . . .  1 2 

Duration of isolation. • . .  . .... 5 hours. 7 hours. 

Centesimal composition of 
the gas. 

Berore After Before After 
isoJation. isolation. isolation. jsoJatlOn. 

-- �-�- -------

Carbonic Acid........ 10.2 
Oxygen ". ............... ... 18.1 
NI(rogen.... ..... .. . ...... "" 71. 7 

0.0 
27.9 
72.1 

7.08 
19.50 
73.42 

1.4 
25.0 
7 36 

The top of the stems is therefore still incapable of 
decomposing carbonic acid, and it is probable that it is 
the stems which elaborate the starch. To assure our
s81ves on this point we have executed the following 
experiment: 

The ears of a certain number of wheat stalks were 
cut on July 19 at 8 o'clock in the morning, and on 
July 20 the stems thus mutilated were collected; at the 
same time an equal number of stems with their ears 
still attached were taken out, and the ears were sep
arated, in order to submit the stems only to analysis. 
Thesf! stems, whether proceeding from stalks intact or 
mutilated, were dried quickly; after desiccation they 
were reduced to powder, and the sol\lble carbon hy
drates were analyzed on one hand; on the other those 
which had-been dissolved by the action of malt extract 
of 60 deg., continued until 5 grammes of starch, placed 
for comparison, had been entirely converted; after the 
action of dilute chI or hydric acid at the boiling point 
on the filtered liquids, the numbers in the following 
table were found, which also gives the weights of the 
analyzed nitrogenized matter of the other samples: 

CARBON HYDRATES AND NITROGENIZED MATTERS CONTAINED 
IN 100' PARTS OF DRY MATTER. 

---------------------

Sugar, reducing . . . . . . . . . .  , . . . . . . . . . • • • .  

Starch, dextrine, sugars not reducing, l 
calculated in glucose • . • . . . . . . • . . . .  f 

Nitrogenized ma tters .. ....... .... .... .. 

I Stems whose Stems whose 
I 

ears had ears 
: been removed. were intact. 

1.33 

4.61 
9.18 

1 . 40 
0. 23 
9.10 

These numbers are quite instructive. They show, 
at first, that the nitrogenized matter contained in the 
top of the stems ha'd continued there; it had not been 
able to dissolve and penetrate into the ear, for it was 
in equal quantities in the stems, whether the ears had 
remained uncut or not. This was also the case with the 
soluble carbon hydrates, but it was quite otherwise 
with those which had been dissolved by the diastase; 
these were much more abundant in the stems without 
the ears and in those which had preserved them. The 
samples having been taken from a uniform field and 
having been submitted for the same time to the 'same 
light, must have elaborated the same quantity of car
bon hydrates. And as the sum of these, for stems 
without ears, is 5.94 per cent of dry matter, and only 
1.63 per cent for stems with the ears, it follows that 
the difference, 4.31 per cent, had passed to the ears 
to concrete there in the fornl of starch. ' 

It is curious to notice that the stems, performing in 
the wheat a function which devolves on the leaves in 
other plants, and which is slow, when these have lost 
their vitality, supplement the leaves and remain ca
pable of elaborating the principle which contributes to 
the wheat its alimentary value. 

This slow production of starch cannot take place 
unless the stems remain green; if they are dried pre
maturely by too strong an isolation, the yield is dim
inished by an insufficient formation of starch. The 
harvests that have been watched have furnished us an 
example of the influence of the seasons on the abun
dance of the yielq and the composition of the grain. 

At ?rignon, after a rainy summer, we harvested in 
the mIddle of August. The slow maturation had been 
extremely favorable to the soil in the experimental 
field, which is rather dry. The amount of 60 hecto
liter.s was realized on the best parcels, a figure not 
attamed before or since. The grain was well consti
tuted, containng 12.60 per cent of gluten and 77.2 per 
cent of starch. The next year the month of July wall 
characterized by great heat, the maturing of the crop 
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